INTRODUCTION
Herba Artemisiae Scopariae HAC is the dry sprout of Artemisia capillaris Thunb. or Artemisia scoparia Waldst. et Kit. distributing in the northeast area of China broadly. As one of famous traditional Chinese medicine TCM , HAC has been used in TCM for the treatment of jaundice, hepatitis and fatty liver 1 . It also has been reported that the extracts of HAC possess biological and pharmacological activities. In the phytochemical studies of HAC, scoparone 2, 3 , capillarisin 4 6 and chlorogenic acid 7 were detected in HAC extracts, which were believed to be responsible for the antihepatotoxic activity and anti-infl ammatory activity. The seeds and young flowering stem of HAC, yield an essential oil that also fi nds extensive use in medicine. The essential oil has strong insecticidal activity against insects 8 .
The role of antioxidants in preventing oxygen radical and hydrogen peroxide induced cytotoxicity and tissue damage in various human diseases is becoming increasingly recognized. The importance of the antioxidant compositions of plant materials in the maintenance of health and protection against heart diseases, liver diseases and cancer is also raising interest among scientists, food manufacturers and consumers as the trend for the future is toward functional food with specific health effects. Typical compounds that possess antioxidant activity include phenols, However, to the best of our knowledge, there are no reports on the chemical compositions and antioxidant activity of the essential oil of HAC, so, this study is the fi rst study on the essential oil of HAC. The aim of our study is to identify the chemical composition of the essential oil obtained by using a Clevenger-type apparatus. The chemical composition of the essential oil of HAC were evaluated by using gas chromatography-mass spectrometry GC-MS , and the antioxidant activity was determined by the two methods. 
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Essential oil isolation
Essential oil was obtained by water distillation for 3 h from materials, using a Clevenger-type apparatus, according to the procedure described in the Chinese Pharmacopoeia 10 . 100 g of HAC was put into the extract apparatus and subjected to hydro-distillation for 3 h, the obtained buff essential oil was dried over anhydrous sodium sulfate and stored at 4 for subsequent experiments.
Gas chromatography
Analytical GC was carried out using a Hewlett Packard 6890 Agilent Technologies, Palo Alto, CA, USA gas chromatograph with HP GC ChemStation Rev. A.05.04 data handling system, equipped with a single injector, two fl ame ionization detectors FID and a DB-5MS capillary column 5 Phenyl 95 polydimethylsiloxane 30 m 0.25 mm, film thickness 0.25 μm . Oven temperature program: 60-250 6 /min , 250 10 min ; injector temperature: 250 ; carrier gas: helium, adjusted to a linear velocity of 30 cm/s; injection volume of 0.2 μl splitting ratio 1:40; detectors temperature: 250 .
Gas chromatography-mass spectrometry
Analyses were carried out using a Hewlett Packard 6890 gas chromatograph fitted with an DB-5MS fused silica column 5 Phenyl 95 polydimethylsiloxane 30 m 0.25 mm, film thickness 0.25 μm , interfaced with a Hewlett Packard mass selective detector 5973 Agilent Technologies, Palo Alto, CA,USA operated by HP Enhanced ChemStation software, version A.03.00. GC parameters were the same as above; interface temperature: 250 ; MS source temperature: 230 ; MS quadrupole temperature: 150 ; ionization energy: 70 eV; ionization current: 60 μA; scan range: 50-550 amu; scans/s: 4.51.
The oil components were identifi ed from their GC retention indices RI obtained with reference to n-alkanes series on DB-5MS column, comparison of their mass spectra and fragmentation patterns reported in literature 11 and by computer matching with Nist 1.7 Mass Spectral Database for GC-MS.
Determination of antioxidant activity
The antioxidant activity of essential oil was determined by the two methods: a 1,1-Diphenyl-2-picrylhdrazyl DPPH scavenging activity. The free radical scavenging activity of essential oils of HAC were measured by spectrophotometer at 517 nm. A methanol solution of DPPH was prepared immediately before the assay. Various concentrations of each sample 25, 50, 100, 200, and 400 μg/ml were added to 1 ml of DPPH solution. The reaction mixtures were shaken vigorously and allowed to stand for 30 min at room temperature. The absorbance of the samples was measured by a spectrophotometer at 517 nm. In this assay, ascorbic acid was used as a standard antioxidant to validate the assay. The experiment was repeated three times. b Ferric reducing/antioxidant power FRAP . Antioxidant activity was also determined by ferric reducing power using a spectrophotometer at 700 nm . One ml of essential oils 25-400 μg/ml was mixed with 2.5 ml of phosphate buffer 0.2 M, pH 6.6 and 2.5 ml of 1 potassium hexacyanoferrate. The mixture was incubated at 50 for 20 min. 2.5 mL of 10 tricholroacetic acid was then added to the mixture and centrifuged at 3000 rpm for 20 min. A 1 ml aliquot of supernatant was mixed with 2.5 ml of distilled water and 0.5 ml of FeCl 3 0.1 , and absorbance was measured at 700 nm. Increase in absorbance was interpreted as increased ferric reducing activity. Readings were taken in triplicate.
RESULTS AND DISCUSSION
The chemical composition of the essential oil of Herba Artemisiae Scopariae are presented in Table 1 . Twenty compounds were characterized representing 96.6 of the essential oil with n-hexadecanoic acid 33.1 , caryophyllene oxide 19.1 and spathulenol 9.91 as main components Table 1 . Just as Guo reported, n-hexadecanoic acid was also the main component of the essential oil from A. capillaris collected in Hunan Province, China. In these studies, correlative chemometric resolution methods were used, rather base on retention index of GC-MS 12 86 . These differences might have been due to local, climatic and seasonal factors as well as storage duration of medicinal herbs. For example, the essential oil of A. capillaris stalks and leaves collected in Japan is quite different from that collected in Korea. In addition, previous reports showed that there were great difference of volatile components between fresh medicinal plants and herbal drugs 14 .
Plant derived essential oils have been long used as flavoring agents in food fl avours, cosmetics, beverages, confectionary products and toothpaste. So the versatile composition and the large antimicrobial spectrum, associated with their low toxicity of plant essential oils make them po-tential natural agents for food preservation and bactericide 15 . In the present studies, to assess the possible utilization of essential oil of HAC, we evaluated its antioxidant activities by two methods, namely DPPH scavenging activity and FRAP Table 2 . For the validation of this method, ascorbic acid was run as a standard along with the samples.
It showed a high inhibition percentage of 95.4 at a concentration 50 μg/mL, confi rming the validity of the method. The reduction ability of DPPH radicals formation was determined by the decrease in its absorbance at 517 nm induced by antioxidants. The effect of antioxidants on DPPH radical scavenging is thought to be due to their hy- 16 . The highest value of essential oil for scavenging of DPPH radical was 88.5 at concentration of 400 μg/mL. The ferric reducing/antioxidant power FRAP assay was originally developed in 1996 to measure reducing power in plasma, but the assay has also subsequently been adapted and used to assay antioxidants in many essential oils. This method is based on the ability of the test sample to reduce Fe III to Fe II 17 . The ability to reduce Fe III may be due to hydrogen donation from phenolic compounds, which is also attributed to the presence of reductive agents. In addition, the number and position of hydroxyl group of phenolic compounds also rule their antioxidant activity. As a result, the highest FRAP was 80.0 , attained at the concentration of 400 μg/mL too. In conclusion, our result showed that the essential oil of HAC possessed good antioxidant activity. Though earlier studies have reported the antioxidant activity of essential oil from leaves and fl owering parts of other Artemisia species, the observed antioxidant activity of the essential oil of HAC was determined for the fi rst time 18, 19 .
